The present study investigates the relationships between a multidimensional, theoretically grounded configuration of high-involvement human resources (HR) practices and turnover intentions. Precisely, it addresses two research questions: What high-involvement HR practices are needed to implement an effective strategy for retaining highly skilled professionals? Do procedural justice, organizational commitment, and citizenship behaviors mediate the effects of high-involvement HR practices on turnover intentions? A survey instrument containing previously validated measures was developed and sent to Quebec members of the Canadian Information Processing Society. Data from 394 respondents were used to test the research model. Key findings reveal that nonmonetary recognition and competency development, and, to a lesser extent, fair rewards and information-sharing practices, are negatively and directly related to turnover intentions. The authors also observed that procedural justice, affective and continuance commitment, and citizenship behaviors partially mediate the effects of high-involvement HR practices on the turnover intentions of highly skilled professionals. (Huselid, 1995; Huselid, Jackson, & Schuler, 1997; Vandenberg, Richardson, & Eastman, 1999), our understanding of the processes or mechanisms through which HR practices affect organizational outcomes is still at an embryonic stage. In this regard, Youndt (2000) found that HR practices do not directly influence organizational performance; rather, these practices help build intellectual capital, which in turn leads to increased organizational value creation. Several scholars found that HR practices play an indirect role in organizational effectiveness, that is, by enhancing organizational commitment (Meyer & Smith, 2000; Whitener, 2001 ) and perceptions of procedural fairness or justice (Meyer & Allen, 1997), increasing organizational citizenship behaviors (OCBs; Podsakoff, MacKenzie, Paine, & Bachrach, 2000) , and reducing turnover intentions (Vandenberg et al., 1999) . Notwithstanding these results, the role HR practices play in such attitude-behavior relationships remains unclear. It is also worth noting that the existing literature on organizational commitment, citizenship behaviors, and turnover offers a narrowly focused, atheoretical set of HR practices in research models. Indeed, the choice of HR practices in empirical studies has rarely been theoretically justified despite a growing consensus about the conceptualization of HR practices (Wright & Boswell, 2002). Last, empirical studies have seldom targeted highly skilled workers such as information technology (IT) professionals or engineers as their unit of analysis, even though retention of these resources is often referred to as the most critical human issue in the minds of executives today (Ang, Slaughter, & Ng, 2002; Evans, Gonzalez, Popiel, & Walker, 2000) .
Paré, Tremblay / Information Technology 327 A lthough a growing body of literature reveals that substantial investment in human capital and the implementation of human resources (HR) practices may enhance corporate financial performance (Huselid, 1995; Huselid, Jackson, & Schuler, 1997; Vandenberg, Richardson, & Eastman, 1999) , our understanding of the processes or mechanisms through which HR practices affect organizational outcomes is still at an embryonic stage. In this regard, Youndt (2000) found that HR practices do not directly influence organizational performance; rather, these practices help build intellectual capital, which in turn leads to increased organizational value creation. Several scholars found that HR practices play an indirect role in organizational effectiveness, that is, by enhancing organizational commitment (Meyer & Smith, 2000; Whitener, 2001 ) and perceptions of procedural fairness or justice (Meyer & Allen, 1997) , increasing organizational citizenship behaviors (OCBs; Podsakoff, MacKenzie, Paine, & Bachrach, 2000) , and reducing turnover intentions (Vandenberg et al., 1999) . Notwithstanding these results, the role HR practices play in such attitude-behavior relationships remains unclear. It is also worth noting that the existing literature on organizational commitment, citizenship behaviors, and turnover offers a narrowly focused, atheoretical set of HR practices in research models. Indeed, the choice of HR practices in empirical studies has rarely been theoretically justified despite a growing consensus about the conceptualization of HR practices (Wright & Boswell, 2002) . Last, empirical studies have seldom targeted highly skilled workers such as information technology (IT) professionals or engineers as their unit of analysis, even though retention of these resources is often referred to as the most critical human issue in the minds of executives today (Ang, Slaughter, & Ng, 2002; Evans, Gonzalez, Popiel, & Walker, 2000) .
In this context, we identified a multidimensional set of high-involvement HR practices and tested a series of research hypotheses that specifies the relationships among HR practices, procedural justice, organizational commitment, OCBs, and turnover intentions. Specifically, the present study examines two main questions: What high-involvement HR practices are needed to implement an effective strategy for retaining highly skilled professionals? And, do procedural justice, organizational commitment, and citizenship behaviors mediate the effects of high-involvement HR practices on the turnover intentions of highly skilled professionals?
This study departs from previous literature in this area in five respects. First, although prior research on organizational commitment and OCBs has yielded a significant cumulative body of knowledge on these constructs, the present study integrates the notion of high-involvement HR practices with the current understanding of the relationship among job attitudes, role behaviors, and turnover intentions. Second, although sets of innovative HR management practices intended to retain highly skilled professionals exist (e.g., Foote, 1998; Morello & Lehman, 1999; Scheier, 1998) , we define a multidimensional, theoretically grounded configuration of high-involvement HR practices based on the conceptual frameworks of Lawler (1986) and Bailey (Appelbaum, Bailey, Berg, & Kalleberg, 2000) and test its influence on withdrawal intentions of employees. Third, this study is the first to consider procedural justice, organizational commitment, and citizenship behaviors as potential mediators of the association between high-involvement HR practices and turnover intentions. Fourth, no prior empirical study has considered procedural justice as a potential mediator of the relationship between perceptions of high-involvement HR practices and both organizational commitment and citizenship behaviors. Last, applying the adopted conceptual model to a sample of highly skilled professionals also represents an empirical advance.
In the sections that follow, we will discuss the antecedents and/or consequences of HR practices, citizenship behaviors, organizational commitment, procedural justice, and turnover intentions. We then test our theoretical model using cross-sectional data from a large sample of Canadian IT professionals and present the results. Although experimental data would provide a stronger test of the causal flows stated in our theoretical model, the cross-sectional data used in this research have the advantage of enabling us to test the entire set of hypothesized relationships simultaneously. We believe that this approach allows a more comprehensive test of whether the data are consistent with the theoretical rationale underlying the hypotheses. We conclude with a discussion of the implications of the findings for practice and research. 1999), these configurations of practices are narrowly focused and often lack theoretical grounding. Two complementary conceptual frameworks have received much attention in the academic press. The high-involvement model proposed by Lawler (1986) is seen as the primary engine behind the evolution of contemporary strategic HR management (McMahan, Bell, & Virick, 1998) , and the high-performance work system model proposed by Bailey (Appelbaum et al., 2000) suggests that five distinct, supportive HR practices may influence employees' work-related attitudes and performance behaviors.
First, through empowerment, organizations allow employees to assume several roles and responsibilities and thus exert a greater influence at work while enjoying increased autonomy. Employee discretion and influence through task involvement fosters a greater sense of support, trust, and intrinsic motivation and provides positive work attitudes (Eby, Freeman, Rush, & Lance, 1999; Lawler, 1986) . This increased sense of responsibility also stimulates more initiative and effort on the part of everyone involved (Appelbaum et al., 2000; Pfeffer & Veiga, 1999) . In this line of thought, Agarwal and Ferratt (1999) found that successful IT organizations are empowering IT professionals to take increasing responsibility for their work and for decision making.
Second, high-performing firms use competence development practices (e.g., job rotation programs, mentoring, and training) for both improving the productivity of existing employees and sending employees the signal that decision makers are willing to invest in them beyond short-term returns (Agarwal & Ferratt, 1999; Guptill, 1998; Morrison, 1996; Schwochau, Delaney, Jarley, & Fiorito, 1997; Tsui, Pearce, Porter, & Hite, 1995) . Furthermore, training and other competence development practices can represent major sources of competitive advantage and performance because organizations rely on frontline employee skill and initiative to identify and resolve problems, to initiate changes in work methods, and to take responsibility for quality (Pfeffer & Veiga, 1999) .
Third, previous research shows that information-sharing practices favor the internalization of organizational goals and values by employees, enhance feelings of mutual trust, and make individuals feel important to the company (e.g., Meyer & Allen, 1997; Rodwell, Kienzle, & Shadur, 1998) . According to Lawler (1986) , information sharing is one of the easiest and most effective ways to foster employee involvement within organizations. Information sharing also represents an essential component of high-performance organizations, notably because "the sharing of information on such things as financial performance, strategy, and operational measures conveys to the organization's people that they are trusted" (Pfeffer & Veiga, 1999, p. 44) .
Fourth, motivation researchers have long acknowledged that the need for recognition is a fundamental driver of human behavior. For most highly skilled professionals, much of their motivation ensues from the recognition they get from managers for a job well done and the feeling that they are a pivotal part of the organization (Agarwal & Ferratt, 1999; Gomolski, 2000) . In this study, recognition practices refer to nonmonetary rewards through which an organization tangibly signals its appreciation of quality work and achievements. They also include efforts made by the organization to carefully consider employee suggestions and provide employees with positive feedback. Several scholars found that high-performance organizations persistently sought to recognize and reinforce valuable contributions made by employees (e.g., Agarwal & Ferratt, 1999) .
Fifth, fair organizational rewards refer to the perceived fairness of various job outcomes, including compensation conditions, performance evaluations, and job assignments. A high level of perceived equity signals to employees that the organization supports them and has their well-being at heart (Eisenberger, Huntington, Hutchison, & Sowa, 1986; Lawler, 1986) .
We posit that HR practices that enhance these five components are likely to heighten the perception of organizational commitment (both affective and continuance) and the perception of procedural justice and OCB-helping behaviors and decrease intentions of resigning among employees because individuals tend to respond positively to top management commitment and support (Eisenberger, Fasalo, & Davis-LaMastro, 1990 ). In the following sections, we review the relevant literature to develop specific hypotheses for this research.
HR Practices and Organizational Commitment
It is widely accepted that employees' commitment to the organization can take various forms and that the antecedents and consequences of each can be quite different (e.g., Meyer & Allen, 1997) . First, affective commitment corresponds to an employee's personal attachment and identification with the organization resulting in a strong belief in and acceptance of the organization's goals and values (Meyer, Allen, & Smith, 1993) . Employees with a strong affective commitment continue employment with the organization because they want to do so. Previous research concluded that individual or bundles of HR practices play a positive role in the development of an employee's attachment to the organization (e.g., Gaerter & Nollen, 1989; Gould-Williams, 2003; Meyer & Smith, 2000) . Two main reasons are particularly salient. First, large investments in HR practices signal to employees that they represent a major source of competitive advantage for the company (Fiorito, Bozeman, & Young, 1997) , leading in turn to a greater sense of organizational attachment. Second, high-involvement HR practices are likely to be perceived as a concrete signal of a company's support, trust, and commitment toward its employees (Eisenberger et al., 1986; Guzzo & Noonan, 1994) . Altogether, these arguments suggest the following hypothesis:
Hypothesis 1: Recognition, empowerment, fair organizational rewards, competence development, and information-sharing practices have a positive influence on affective commitment.
Second, although the positive link between HR practices and affective commitment has received extensive support, the role of these practices in the reinforcement of continuance commitment has been less clearly established. Continuance commitment is conceived as a tendency to engage in consistent lines of activity based on the individual's recognition of the costs associated with discontinuing the activity (Meyer & Smith, 2000) . Therefore, employees whose primary link to the organization is based on continuance commitment remain because they need to do so. Meyer and Allen (1997) and McElroy (2001) have suggested that HR practices positively influence continuance commitment. Meyer and Smith (2000) , however, found no significant relationship between HR practices and continuance commitment. Despite the latter result, we predict a positive link between HR practices and continuance commitment. Consider employee empowerment. Employees who are empowered in their job might not only view the organization as caring and supportive and thus experience a stronger affective commitment; but they might also believe that to lose the benefits associated with a high level of empowerment would be costly, therefore experiencing greater continuance commitment. In light of the arguments presented above, we posit the following:
Hypothesis 2: Recognition, empowerment, fair organizational rewards, competence development, and information-sharing practices have a positive influence on continuance commitment.
HR Practices and Procedural Justice
Although findings from several studies suggest that HR practices are related to employee commitment, some scholars have found that these relationships are not necessarily direct or unconditional. For instance, Meyer and Smith (2000) observed that the links between some HR practices and both affective and normative commitment were either fully or partially mediated by employees' perceptions of procedural justice and organizational support. According to the group-value model (Tyler & Lind, 1992) , people in organizations are concerned about their long-term relationships with a group and with its authorities and institutions. More important, employees expect an organization to use neutral decision-making procedures enacted by trustworthy authorities so that, over time, all individuals will benefit fairly from being members of the group (Tyler, 1989) . In the present study, we will further investigate the nature of the links among HR practices and procedural justice. More precisely, in line with the group-value model, we posit that highinvolvement HR practices that allow employees to voice their opinions, participate at various levels, and develop their feelings of mutual trust are likely to contribute to the perception of fairness and, ultimately, to the development of a long-term commitment to the company. We then hypothesize the following:
Hypothesis 3: Recognition, empowerment, fair organizational rewards, competence development, and information-sharing practices have a positive influence on procedural justice.
HR Practices and OCBs
OCB is defined as an employee's willingness to go above and beyond the prescribed roles that he or she has been assigned (Organ, 1990) . These extrarole behaviors are considered to support the maintenance and enhancement of the social and psychological context that supports task performance in the organization (Organ, 1997) . Shore, Barkdale, and Shore (1995) and Chen, Hui, and Sego (1998) argue that a high level of OCBs reflects employees' true willingness to be involved in the organization.
Morrisson (1996) maintains that an organization's approach to HR management is instrumental in eliciting citizenship behaviors. The key argument has been that the way an organization manages its HR sets the tone and conditions of the employee-employer relationship. If a firm's philosophy implicitly states that employees are short-term resources that are easily disposable, economic rather than social exchange relationships are likely to develop (Witt, 1991) . In contrast, high-involvement work practices may convey to employees that their organization promotes humanistic values, cares about their well-being, and is willing to trust them. On the basis of reciprocity norms, employees will be inclined to increase their personal contribution and efforts and ultimately exhibit extrarole behaviors (Tsui, Pearce, Porter, & Tripoli, 1997) . The positive association between high-involvement HR practices and citizenship behaviors is also supported by Organ (1990) , who argued that extrarole behaviors are performed by employees only when a social, not an economic, exchange contract characterizes the employeeemployer relationship. As Lee (2001) pointed out, employees must have the knowledge, capability, and opportunity to perform both their prescribed and their extrarole behaviors. Therefore, we posit, Hypothesis 4: Recognition, empowerment, fair organizational rewards, competence development, and information-sharing practices have a positive influence on citizenship behaviors.
HR Practices and Quit Intentions
Last, previous studies (e.g., D. G. Allen, Shore, & Griffeth, 2003; Huselid, 1995; Shaw, Delery, Jenkins, & Gupta, 1998; Vandenberg et al., 1999; Way, 2002) have shown that high-involvement HR practices enhance employee retention. Support theory holds that beneficial actions directed at employees should obligate employees to reciprocate in a positive manner. HR practices represent such organizational actions that may reinforce the employees' beliefs that the organization values their contributions and cares about their well-being, which in turn reduces turnover intentions among employees (Eisenbeger et al., 1990; Wayne, Shore, & Linden, 1997) . Furthermore, investments in high-involvement HR practices may foster the emergence of a positive work climate that, in turn, may result in lower turnover (Rogg, Schmidt, Shull, & Schmitt, 2001; Way, 2002) . Given these empirical results, we posit, Hypothesis 5: Recognition, empowerment, fair organizational rewards, competence development, and information-sharing practices have a negative influence on turnover intentions.
OCBs and Turnover Intentions
In the present study, we considered a prominent form of citizenship behavior, namely, helping behaviors (Podsakoff et al., 2000) . Helping behavior involves voluntarily helping others with, or preventing the occurrence of, work-related problems. Empirical studies have explored the relationship among OCBs, quit intentions, and actual turnover. For instance, Chen et al. (1998) and MacKenzie, Podsakoff, and Ahearne (1998) found a negative link between OCBs and quit intentions, and an even stronger negative association between OCBs and actual turnover was reported in both studies. The key argument that affirms this negative link is that extrarole distribution.
behaviors, through helping others and courtesy, enhance group attractiveness, cohesiveness, and support and subsequently decrease voluntary turnover (George & Bettenhausen, 1990; MacKenzie et al., 1998) . Accordingly, IT specialists who help coworkers and their immediate superiors are likely to develop close relationships with them, receive reciprocal support from them, and consequently remain with the organization voluntarily. Consequently, we posit, Hypothesis 6: OCB-helping behaviors are negatively related to turnover intentions.
Effect of Organizational Commitment On Citizenship Behaviors and Quit Intentions 1
Organizational commitment has long been considered a key predictor of OCBs (Meyer, Stanly, Herscovich, & Topolnytsky, 2002) . More precisely, previous studies show that affective commitment is positively related to extrarole behaviors, whereas continuance commitment is either negatively or not significantly associated with OCBs (N. J. Allen & Smith, 1987; Chen et al., 1998; Lee, 2001; Mayer & Schoorman, 1992; Meyer & Allen, 1991; Meyer, Allen, & Topolnytsky, 1998; Meyer et al., 2002; Riketta, 2002) . A plausible explanation for these findings is that employees who exhibit a high level of continuance commitment are more likely to develop a transactional relationship (as opposed to a relational relationship) with their employer. Indeed, according to psychological contract theory (Rousseau, 1995) , employees who perceive their relation with their employer as primarily instrumental are more likely to restrict their professional obligations to those activities for which they are paid (i.e., intrarole behaviors). Therefore, we posit the following:
Hypothesis 7a: Affective commitment is positively related to OCB-helping behaviors. Hypothesis 7b: There is no significant relationship between continuance commitment and OCB-helping behaviors.
Affective commitment plays a central role in the turnover literature. Two recent meta-analyses conducted by Griffeth, Hom, and Gaertner (2000) and Meyer et al. (2002) confirm that affective commitment is well established as an important antecedent of withdrawal behaviors. Scholars have also found a negative relationship between continuance commitment and turnover intentions (e.g., Chen et al., 1998; Jaros, Jermier, Koehler, & Sincich, 1993) . According to side bet theory (H. S. Becker, 1960) , when employees distribution.
recognize that availability of comparable alternatives is limited elsewhere, they will be more predisposed to stay in their current organization to avoid losing their relative advantages or privileges. In light of these arguments, we posit the following two hypotheses:
Hypothesis 8a: Affective commitment is negatively related to turnover intentions. Hypothesis 8b: Continuance commitment is negatively related to turnover intentions.
Effect of Procedural Justice on Organizational Commitment, OCB-Helping Behaviors, and Quit Intentions
Research on organizational justice suggests that when an organization treats its employees fairly, employees are likely to reciprocate by adopting behaviors beneficial to the organization (D. G. Allen et al., 2003; Folger & Konovsky, 1989; Kerman & Hanges, 2002; McFarlin & Sweeney, 1992; Organ, 1988) . Some scholars have proposed that the use of fair procedures and systems may enhance employee commitment because fairness suggests that employees are respected members of the organization (Lind & Tyler, 1988) . Fair procedures enhance the feeling of being treated as a full member of the organization, which in turn reinforces the emotional bond to the group and/or the organization (Tyler & Lind, 1992) . Consequently, we posit the following hypothesis:
Hypothesis 9: Perception of procedural justice is positively related to affective commitment.
The presumed link between perception of procedural justice and discretionary behaviors was recently affirmed in the literature (e.g., CohenCharash & Spector, 2001; Colquitt, Conlon, Wesson, Porter, & Ng, 2001) . Consistent with our earlier argument that fair procedures enhance the feeling of being treated as a full member of the organization, this sentiment should predispose individuals to not only perform activities and assume roles that exceed their normal tasks (de Cremer & Knippenberg, 2002; Tepper & Taylor, 2003) but also remain full members of the organization (Albrecht & Travaglione, 2003; Mulinge, 2001; Simons & Roberson, 2003) . The considerations above lead us to posit the following two hypotheses:
Hypothesis 10: Perception of procedural justice is positively related to OCB-helping behaviors. Hypothesis 11: Perception of procedural justice is negatively related to turnover intentions.
Method
To test our research hypotheses, a mail survey was conducted. A questionnaire, with a cover letter indicating the purpose and importance of the study, was sent to the 2,398 Quebec members of the Canadian Information Processing Society (CIPS) in the fall of 2000. This sample was chosen because CIPS members represent a wide variety of IT jobs and organizational settings. A total of 394 questionnaires were returned to the researchers via regular mail within an 8-week period; 134 questionnaires were returned unanswered because of incomplete addresses (net response rate of 17.4%). The somewhat low response rate is understandable for two main reasons. First, several members of CIPS telephoned us on receipt of the reminder letter to let us know they could not complete the questionnaire simply because of the workload associated with the end of the fiscal year. Another reason is linked to the characteristics of the sample itself; a small segment of CIPS members in Quebec is believed to be self-employed and therefore is not directly concerned by the current study. We believe these reasons to be more plausible causes for nonresponse than the nature of the question under study.
Nevertheless, given the somewhat low response rate, it was necessary to determine how representative the sample was of the population of CIPS members in Quebec. The 2001 CIPS Yearbook and Directory reported that 79.8% of the organization's Quebec members were men, whereas 77.3% of respondents in our sample were men. With regard to education, 73.6% of CIPS members in Quebec were reported to have a university degree, compared with 75.1% in our sample. Furthermore, 55.8% of CIPS members in Quebec work as systems analysts, programmers, consultants, or directors, compared with 53.5% in our sample.
Measures
The items measuring turnover intentions, organizational commitment, OCBs, and HR practices are presented in Tables 1 and 2 . Turnover intentions were measured using a two-item scale developed by Meyer et al. (1993) . Affective commitment and continuance commitment were measured using the instrument proposed by Meyer and Allen (1991) . Procedural justice was measured using a six-item scale developed by Tremblay, Guay, and Simard (2001) . OCBs were measured using a five-item scale adopted from Podsakoff, Ahearne, and MacKenzie (1997) and Williams and Anderson (1991) . Specifically, respondents were asked to imagine how their supervisor would distribution.
evaluate their own helping behaviors on 7-point, Likert-type scales. All of the HR practices scales but one were developed by Tremblay, Rondeau, and Lemelin (1998) . Recognition was measured by a six-item scale (e.g., "In my work unit, supervisors regularly congratulate employees in recognition of their efforts"). Empowerment was measured using a three-item scale. Fair rewards was measured using a five-item scale, whereas competence development practices were measured using a six-item scale (e.g., proficiency courses such as specialized technical courses and professional certification are encouraged by management). Last, information-sharing practices were measured using a nine-item scale adapted from the survey of Lawler, Mohrman, and Ledford (1992) .
Control Variables
Organizational behavior and management researchers have also identified three sociodemographic variables that tend to correlate with turnover intentions. Indeed, age, organizational tenure, and pay level have a negative effect on voluntary turnover (Griffeth et al., 2000) . Furthermore, organizational tenure has consistently been found to be positively associated with both forms of organizational commitment (Meyer et al., 2002; Meyer & Smith, 2000) , whereas pay level is positively related to continuance commitment. It has also been asserted that the continuance component of organizational commitment is developed on the basis of a perceived lack of job alternatives. Indeed, job opportunities outside the organization reduce the perceived cost of leaving (Farrell & Rusbult, 1981; Rusbult & Farrell, 1983 ) and, in turn, increase quit intentions. More recently, Meyer et al. (2002) also found continuance commitment and lack of alternative job offers to be positively associated. Accordingly, age, organizational tenure, pay level, and the number of job offers were assessed and statistically controlled in the present study. The pay level measure was based on annual salary in the respondent's current position. Categories ranged from 1 (less than $40,000) to 5 ($100,000 or more). The number of formal job offers was measured using a Likert-type scale ranging from 1 (no job offers) to 7 (several job offers). In addition, age and organizational tenure were each measured by a single-item scale, which is appropriate for objective constructs such as demographics.
this study. The results in Table 1 supported a five-factor structure, with an adjusted goodness-of-fit index (GFI) of .98 and a root mean square residual (RMSR) of .05. Of all the items included in the analysis, only FR3 was removed from the fair rewards scale because its factor loading was less than .50. The reliability coefficients for the five HR scales ranged from .73 to .86. Next, a similar CFA procedure was performed for items from the affective commitment, continuance commitment, perceived procedural justice, and OCB scales. As indicated in Table 2 , only AC5 was not retained in the affective commitment scale because its factor loading was not above the cutoff point. Nevertheless, as expected, the results supported a four-factor structure, with a GFI of .99 and a RMSR of .04. Therefore, the reliability and construct validity of our measures are highly satisfactory.
A major concern in this study was common method, and to determine whether the focal variables were represented by multiple factors, Harman's one-factor statistical test was performed (Podsakoff & Organ, 1986) . Following Moore (2000) , an exploratory factor analysis was conducted on the scale items used to assess the 10 variables considered in the present study. A total of 50 items were entered into the analysis, and 10 factors with eigenvalues greater than 1.0 emerged. The first factor in the unrotated solution was made up of various items from the recognition, procedural justice, distributive justice, and competence development scales. Some of those items also cross-loaded strongly on subsequent factors. Items from OCB, continuance commitment, affective commitment, and turnover intentions loaded highly on subsequent factors. The results of this test indicate that the items used to assess the independent, mediating, and dependent variables in the present study do not tend to load on a single general factor. Table 3 shows the means, standard deviations, and correlation coefficients for all the variables examined. In structural equation modeling research, the nature and significance of the relations between the independent variables is a common concern. To assess the significance of multicollinearity in the present study, two statistical tests were performed. Tolerance is a statistic used to determine how closely the independent variables are linearly related to one another. More specifically, it represents the proportion of a variable's variance not accounted for by other independent variables in the equation (Neter, Kutner, Nachtsheim, & Wasserman, 1996) . The higher the correlation of one variable with the other independent variables, the closer the tolerance index is to 0. In the present study, the tolerance indexes ranged from .33 to .80, which is highly satisfactory (Neter et al., 1996) .
Another formal method for detecting the presence of multicollinearity is the variance inflation factors (VIF) test. VIF measures the inflation of variances of the estimated regression coefficients when the independent variables are linearly related (Neter et al., 1996) . In the present study, the VIF values ranged from 1.11 to 3.00, which is highly satisfactory given that a maximum VIF value in excess of 10 is often taken as an indication that multicollinearity may be unduly influencing the least square estimates.
Results
After assessing the fit of our confirmatory factor models, we evaluated the complete structural model represented in Figure 1 . Given the relatively modest sample size, a manifest variables model was evaluated, using the variance-covariance matrix for input as suggested by Williams and Hazer (1986) . Following Meyer and Smith (2000) , we assessed model fit using the Tucker Lewis Index (TLI; Tucker & Lewis, 1973) and the root mean square error of approximation (RMSEA; Steiger, 1989) . Both of these indices include parsimony as a criterion in the estimation of fit (i.e., impose a penalty for inclusion of additional paths). TLI values greater than .90 are generally considered to indicate a good fit. Values for the RMSEA below .08 indicate a reasonable fit, and those below .05 indicate a good fit to the data (Browne & Cudeck, 1993) . The path coefficients found in the test of the initial model are reported in Figure 2 . The overall fit of the model was acceptable, χ 2 (13) = 61.75, p < .01, TLI = .979, RMSEA = 0.08, but, as can be seen, several of the path coefficients were not significant (t < 1.96).
Hypotheses 1 to 4 postulate that all five HR practices are significantly related to affective and continuance commitment, procedural justice, OCBhelping behaviors, and turnover intentions. These hypotheses are confirmed only partially by our results. As illustrated in Figure 2 , extensive use of nonmonetary recognition (β = .22 p < .05), empowerment (β = .10, p < .05) and competence development (β = .12 p < .05) practices are significantly and positively related to affective commitment. Interestingly, although Meyer and Smith (2000) did not observe a significant relationship between HR practices and continuance commitment, our findings point to the presence of a positive association between competence development practices and continuance commitment (β = .37, p < .05). In addition, nonmonetary recognition (β = .33, p < .05), competence development (β = .25, p < .05), information sharing (β = .11, p < .05), and fair rewards (β = .11, p < .05) practices and policies are all significantly and positively associated with perception of procedural justice. However, contrary to our expectations, 
Figure 2 Results of Structural Equation Modeling Analysis
Note: p < .05.
distribution.
OCB-helping behaviors did not appear to be related to any HR highinvolvement practices. Rather, the link between such practices and OCBhelping behaviors is apparently mediated by affective commitment and procedural fairness.
As for Hypothesis 5, four out of five HR practices were directly related to turnover intentions. Among IT professionals, turnover intentions are more likely to be low when the quality of work is well recognized (β = -.58, p < .05), when they perceive that they have sufficient competence development opportunities (β = -.36, p < .05), when they are regularly informed about business matters and they feel listened to (β = -.21, p < .05), and when they perceive that they are fairly rewarded (β = -.19, p < .05).
In accordance with Hypothesis 6, we found a negative and significant coefficient path linking OCB-helping behaviors (β = -.23, p < .05) to turnover intentions. Hypotheses 7a and 7b are once again fully supported. Indeed, affective commitment has a significant positive influence on OCBhelping behaviors (β = .19, p < .05), whereas the coefficient for the path linking continuance commitment to OCB is not significant. Hypotheses 8a and 8b are affirmed as well. Affective commitment (β = -.18, p < .05) and continuance commitment (β = -.13, p < .05) are negatively associated with turnover intentions. Hypotheses 9 to 11 all related to the role of procedural justice. Hypothesis 9 posits a positive relationship between perception of procedural justice and affective commitment. This relationship could not be confirmed. However, Hypotheses 10 and 11 were empirically supported. In particular, our findings show a significant and positive link between perception of procedural fairness and OCB-helping behaviors (β = .14, p < .05) and a negative relationship between perceived procedural fairness and turnover intentions (β = -.24, p < .05).
Discussion and Implications
This article was intended to enrich our knowledge of the relationships between a multidimensional, theoretically grounded configuration of highinvolvement HR practices and turnover intentions. The results of the measurement model showed strong support for the theoretical breakdown of HR practices into five dimensions and the reliability and validity of all five scales.
Although prior research on procedural justice, organizational commitment, and OCBs has contributed to a deeper understanding of these constructs and of their relationships with quit intentions and actual turnover, few empirical studies have comprehensively examined, from an individual perspective, the mediating role of these constructs on the relationships between high-involvement HR practices and quit intentions.
Similar to Chen et al. (1998) and MacKenzie et al. (1998) , we found that citizenship behaviors are significantly and negatively related to quit intentions. This result reaffirms that a lack of willingness to exhibit helping behaviors may signify withdrawal from the organization. According to Bolino, Turnley, and Bloodgood (2002) , frequent helping behaviors facilitate interpersonal contacts among employees and strengthens relationships with superiors. A work environment where there exists a strong social capital may then foster employees' motivation to stay.
In corroboration with previous studies (e.g., Meyer et al., 2002; Podsakoff et al. 2000) , we found that IT professionals who developed a strong affective commitment toward their organization are more likely to exhibit OCB-helping behaviors than are those with a low affective or a high continuance commitment. Affective commitment thus predisposes individuals to adopt a fairly broad range of discretionary or intentional behaviors. Similarly, researchers (e.g., Morrison, 1994) have demonstrated that a strong affective commitment motivates individuals to construe their work role as extending beyond tasks formally prescribed, which in turn encourages them to adopt extrarole behaviors.
In line with previous IT research (e.g., Igbaria & Greenhaus, 1992; Igbaria & Guimaraes, 1999) , affective commitment was also found to be negatively related to quit intentions among IT professionals. Figure 2 shows that some HR practices play a determining role in the development of affective commitment among highly skilled professionals. Specifically, an organization that invests in its human capital and grants employees sufficient resources and opportunities to improve their skills (competence development), sets up systems allowing immediate supervisors to recognize individual contributions (recognition), and accepts greater power sharing in the definition, coordination, and conduct of work (empowerment) has a greater likelihood of developing a higher level of affective commitment among its highly skilled professionals. Such practices make the professionals feel important, responsible, and free to optimally channel their creativity and competencies. They also signal that the organization is supportive of the employees and is seeking to establish or maintain a social exchange relationship with them (D. G. Allen et al., 2003; Appelbaum et al., 2000; Eisenberger et al., 1986; Leana & Florkowski, 1992; Meyer & Smith, 2000; Tsui et al., 1995) .
We speculated that continuance commitment might also be associated with turnover intentions; our findings support this hypothesis. This result confirms that IT professionals are likely to stay with their organization not only when they have an emotional attachment to their organization but also when they perceive a cost of leaving. Most important, we observed that extensive investment in competence development is strongly and positively associated with the development of perception of continuance commitment among IT professionals. To our knowledge, ours is one of the few studies that have observed such a link. One explanation is related to human capital theory (G. Becker, 1975) , which dictates that when a substantial investment is allocated to developing skills specific to an organization, the employee's chances of finding a job with comparable rewards elsewhere are reduced because the knowledge acquired is difficult to export.
Contrary to our expectations, our study failed to find a significant link between procedural justice and affective commitment. Previous results indicate that the association between the two constructs may be moderated by other variables. For instance, Meyer and Smith (2000) and Rhoades, Eisenberger, and Armeli (2001) found that the link between procedural justice and affective commitment was moderated by perceived organizational support (POS). Gould-Williams (2003) recently observed that the association between procedural justice and organizational commitment was conditioned by the perception of trust. As a whole, these findings suggest that procedural fairness may play a determining role in shaping employees' affective commitment, but only when employees perceive their organization to be supportive of or committed to them, in a trusting relationship and environment.
Consistent with previous research (e.g., Simons & Roberson, 2003) , our findings reveal that the paths that link procedural justice to OCB-helping behaviors and to turnover intentions are significant. Note that the present study is one of the first to demonstrate the mediating role of procedural justice in the relationship between HR practices and both OCBs and quit intentions. Specifically, this result indicates that IT professionals who benefit from high-involvement HR practices are more likely to reciprocate through citizenship behaviors when they perceive that fair organizational procedures are in place and they feel emotionally attached to the organization.
As shown in Figure 2 , four out of five high-involvement HR practices are significantly and negatively related to turnover intentions among IT specialists. D. G. Allen et al. (2003) recently found that perceptions of supportive HR practices, namely, participation in decision making, fairness of rewards, and growth opportunities, contribute to the development of POS and that POS is negatively related to withdrawal. Other scholars observed that HR practices can effectively reinforce the perception of confidence or trust in decision makers (Gould-Williams, 2003; Whitener, 1997) . Based on these findings, it is probable that the direct link between HR practices and quit intention observed in the present study is explained by the fact that we did not evaluate the role of POS and trust. Notwithstanding these limitations, high-involvement HR practices communicate to employees that the organization values and cares about them and wishes to establish a social exchange relationship with them (D. G. Allen et al., 2003; Tsui et al., 1995) . In turn, these organizational dynamics enhance employees' desire to be loyal to their employer and to remain within the firm.
Limitations and Avenues for Future Research
The present study enlightens practitioners and researchers with regard to turnover among highly skilled professionals, yet several limitations should be considered. For one, given the low response rate, the results may be influenced by nonresponse bias and volunteer bias. Next, cross-sectional data cannot confirm the direction of causality implied in our research model. Longitudinal studies are thus needed to validate the predictive dimension of the model by examining actual turnover. Furthermore, future longitudinal research should clarify the direction of relationship between turnover intentions and OCBs. Indeed, we cannot rule out the possibility of an inverse relationship between OCB-helping behaviors and turnover. A high rate of turnover may increase the fragility of the social capital and the skills capital within work groups and thus reduce the possibilities of reciprocal support and helping behaviors.
In addition, the present study (similar to most of the research in this area) relied on single methods. Even though Harman's one-factor test (Podsakoff & Organ, 1986 ) is useful in testing for common method variance, future research should attempt to gather data from multiple sources, including employee self-reports, coworkers, and supervisors and company records, using multiple methods, such as structured interviews, questionnaires, and observation. Nonetheless, if high-involvement HR practices are in place but employees are not aware of them, they are unlikely to be effective. For this reason, we posit that employees' perceptions of HR practices remain valid factors to examine.
Further research could examine a wider variety of antecedents of turnover intentions including previously studied variables such as role ambiguity, role conflict, and career opportunities (Baroudi, 1985; Guimaraes & Igbaria, 1992; Igbaria & Greenhaus, 1992) and new variables such as superior-employee relationship (Griffeth et al., 2000) . Future work in this area could also include other potential predictors of citizenship behaviors and organizational commitment such as trust in leader, leader support, personality traits (Penner, Midili, & Kegelmeyer, 1997; Podsakoff et al., 2000) , and other HR practices such as job security, selective hiring, teamwork, and egalitarian and socialization practices (Caldwell, Chatman, & O'Reilly, 1991; Pfeffer & Veiga, 1999) .
It has often been asserted that organizational effectiveness can be improved only when HR practices and policies are consistent or aligned with organizational and environmental contingencies (e.g., Jackson & Schuler, 1995) . For instance, there is evidence that the effectiveness of various HR policies and practices is dictated by the proper alignment between a firm's overall business strategy and the HR plan (e.g., Wright & Boswell, 2002; Wright, Dunford, & Snell, 2001; Youndt, Snell, Dean, & Lepak, 1996) . Future research could examine the influence of such contingency variables to clarify the role of HR practices on individual and organizational outcomes.
Although the chosen method allowed us to examine HR practices in several organizations and make comparisons, it did not let us test for the possibility that certain HR practices are related to turnover intentions only when used in conjunction with other practices. It is possible, for example, that information sharing is related to turnover intentions only when it is part of a broader program designed to enhance employees' participation in the decision-making process. As reported by Meyer and Smith (2000) , this issue has been raised by researchers interested in the impact of HR practices on productivity and organizational effectiveness (e.g., B. Becker & Gerhart, 1996; Delery & Doty, 1996) and represents an important direction for future research.
Last, further research should investigate turnover in a variety of organizational and cultural contexts. It would be interesting, for instance, to identify the predictors of turnover for other professional groups in public, private, and consulting firms in North America, Asia, and Europe.
In conclusion, the primary goal of the current study was to provide empirical evidence that high-involvement HR practices may contribute to positive key attitudinal and behavioral outcomes often considered necessary conditions for the improvement of organizational performance. Our results clearly reveal that HR practices play, directly or indirectly, a determining role in the development of procedural justice and affective commitment, the adoption of extrarole behaviors, and the intention to stay with the organization. Although the precise mechanisms and/or channels of investments in a comprehensive HR strategy that lead to positive outcomes have not been definitively identified, our results imply that highly skilled professionals should not be managed as disposable productive resources but rather should be considered as human beings with specific needs and interests. They should therefore be granted fair rewards, opportunities to learn and innovate, recognition of peers and managers, attainment of new levels of responsibility, and empowerment. In short, managers need to bolster highly skilled professionals' sense of selfworth by treating them as intellectual assets, not as operating expenses, and by trusting them and supporting their career experiences. They can thus gain a competitive advantage by keeping the employees' skills and experience within the organization rather than outside it.
Note
1. In the present study, we chose to consider organizational commitment rather than job satisfaction as our focal construct of interest for several reasons. First, some authors have argued that organizational commitment represents a more stable construct than does job satisfaction (e.g., Mowday, Porter, & Steers, 1982) . Second, a study conducted by Schappe (1998) shows that although organizational commitment and job satisfaction are both considered antecedents of OCBs, only organizational commitment has a significant influence on the dependent variable. Third, and most importantly, some scholars (e.g., Moorman, 1991; Organ, 1990) have suggested that job satisfaction largely reflects employees' perceptions of organizational justice or fairness, a construct that is already integrated in our research model.
